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Introduction 
 
Bibliometrics evolved from a discipline analysing and modelling the scientific 
communication to a tool for benchmarking and evaluating research performance (Glänzel and 
Schoepflin, 1994; van Raan, 1997) and as a consequence more detailed analysis are required. 
As a result more detailed information must be retrieved from bibliometric databases such as 
Thomson Reuter’s Web of Science (WoS), Elsevier’s SCOPUS, PubMed etc. 
 
A wealth of data regarding the indexed publications are available in these bibliometric 
databases. Among those, the address information of co-authors of publications plays an 
important role for meso and macro level bibliometric analysis. However, limitations may be 
encountered when querying the database. For instance, regional information from an address 
is often missing within WoS. Therefore, this issue hinders a bibliometric analysis at this level. 
In fact, regional information must first be inferred from the available information like postal 
code, city or institute name. Until recently, this required a lot of manual work. First, to 
compile matching lists or thesauri that link postal codes to regions and second, to clean the 
errors or misspellings existing in the database. 
 
Promising are the recent experiments to use the Web as a tool for cleaning and correcting of 
address information. Besides becoming the main source of information, the Web has recently 
become the main environment for human to share knowledge (Guo and Kraines, 2011). It is 
now possible to use various geographical open data sources such as GeoNames, Google 
Places, Google Geocoding, DBpedia and Wikipedia to construct geographic information 
systems. Van Canneyt et al. (2013) states that the databases mentioned above have become 
increasingly popular to identify given user-specified places and this identification process is 
important to be applied up-to-date. Even though Canneyt et al. (2013) gives this process for 
Twitter and Flicker, this issue is also valid and crucial when inquiring and examining a place 
indexed in a bibliometric database. 
 
As a result, automation of the regionalization process of addresses will become more and 
more in reach which enables more detailed and comprehensive analysis to be done but also 
corrections and improvements of the underlying database by confirming the data indexed 
through the correct address component matching. 
 
In this study, we present a promising and novel methods to retrieve the region information as 
precise as possible through web services for a given place by making use of its city name, 
postal code and country name. Boulos, M.N.K (2012) has done such a similar work by 
enhancing the PubMed database by means of a GeoNames ontology1 and he stated that an 
ontology based search has the potential of improving sensitivity and relevance comparing to 
free-text search. We applied GeoNames Web services instead of ontology data. GeoNames 
and Google Places Web services both provide data in a format that can easily be processed, 
stored and queried. Therefore, we opt to make use of these Web services before applying a 
free-text search through Wikipedia. 
 
The remainder of the paper’s structure is as follows. In the subsequent section, we give a 
description of the data and an outline of the problem that we try to solve. Next, in the section 
on methodology, each of the different Web services is explained and we describe how to use 
these resources in our particular application. Next the developed method is applied on the 
selected data and results are presented. Finally, this is followed by the conclusion and some 
discussion. 
 
Data 
 
The data in this study stems from a project where we had to provide indicators on sixteen 
regions in eleven distinct countries (Germany, Netherlands, Poland, Spain, Australia, Austria, 
Belgium, South Korea, Finland, Turkey and UK). All addresses from publications indexed in 
Thomson Reuter’s Web of Science from these countries in the period 1991-2011 were 
processed and about 10% (1.7 million addresses) could be assigned to one of the selected 
regions in an extensive cleaning procedure. This procedure involved semi-automated 
cleansing but also a lot of manual checking and cleaning. Now, our aim is to regionalize all 
addresses from the selected countries in these publications. We restrict the analysis to those 
unique combinations of country name, city name and postal code that occur at least in ten 
different addresses. This results in 28.488 combinations which represents 97.6% of all 
addresses. We assume that the combination of country with city name and postal code –if 
correctly recorded- can uniquely identify a location. Other combinations like institute and city 
are not as unique. E.g. in Belgium, the Catholic University of Louvain exist in Leuven in the 
Flemish region and also in Louvain-La-Neuve in the Walloon region, only postal code can be 
used to differentiate between the addresses.      
 
Methodology 
 
Our methodology is based on the combination of two different web services and free-text 
parsing, each of them with their own strengths and drawbacks. We’ll describe each of them 
and explain how we make use of the data they provide. 
 
GeoNames APIs 
The GeoNames is a free of charge geographical database which contains 2.8 million 
populated places with their 5.5 million alternate names. It offers a number of Web services to 
access this data such as postalCodeSearch or Search which allows free queries on any field. 
More information can be accessed via http://www.geonames.org.  
 
We use unique combinations of city name, postal code and country name from our database to 
query the postalCodeSearch service. Figure 2 gives the result of this service for the query 
’3000, Leuven, Belgium’. 
 
                                                 
1 A formal representation of the knowledge by a set of concepts within a domain and the relationships between 
those concepts. 
Figure 2: The result of the GeoNames’ postalCodeSearch Web service  
for Belgian city Leuven  
 
As seen in the figure, the Web service returns an XML-document containing the country  in 
the tag countryCode, city in the name tag and postal code  in the postalcode tag. Additionally 
the regions are given in the adminName tags. According to this results, the Belgian city 
Leuven with the postal code 3000 is located in the ‘Vlaanderen’ region. 
 
The results retrieved by this service are not always that clear as in the example. Sometimes 
more than one result is obtained and includes incorrect information such as a different country 
or a different city. To retrieve the correct match, first postal code and country must exactly 
match with the ones in the query. Second, among the retained results, we control the city 
name. Here, it should be mentioned that GeoNames includes alternate names of the cities in 
many languages and it can return a city name in its own language while in our database, all 
the city names are given in English. To grab the similarity between the city indexed in the 
database and the returned city in the result, we apply the edit distance and Jaro-Winkler string 
similarity measures which both are effective similarity metrics (Bilenko et al., 2003). They 
are normalized similarity measures based on string measures and their values are change 
between 0 (irrelevant) and 1 (identical). 
 
When we check the city name similarities, we observe that the vast majority has a very high 
similarity score. Those with Jaro-Winkler score of at least 0.8 were considered to be exact 
matches. For the remaining part we could not say that these matches are incorrect. The 
similarity scores are dependent to the length of the strings. For instance, the Jaro-Winkler 
score is 0.46 between the strings LODZ and ŁÓDŹ. Based on this rather low value we can’t 
assume correctness of the retrieved data although it is clear that GeoNames returned 
information on the correct city. 
 
Another problem that was observed was that GeoNames returns the name of the city while the 
query contained the name of a certain neighbourhood in the same city. As a result the 
similarity score is very small or even 0. 
 
The free Search service by GeoNames which can be applied by giving only city and country 
name to retrieve region information, is used as a confirmation step for the results retrieved by 
the other methods which will be explained in the next sections.  
 
A drawback of the GeoNames service is that some postal codes or region information is 
missing for some countries. For example, there is no postal code information for South Korea 
or there is no region information for Finland despite existence of the postal code data.  
 
Google Places API 
The Google Places API is a Web service that returns information about establishments, 
populated places, geographic locations etc. The related web site to get information about this 
service is https://developers.google.com/places/. 
 
Google Places is applied as a complementary application to GeoNames to retrieve the 
regional information for those records which could not be found by GeoNames 
postalCodeSearch Web service. We use again the city name, postal code and the country 
name as a query. Figure 3 shows an example of this Web service’s result. 
 
Figure 3: A sample result of the Google Places Web service  
for the Belgian city Leuven  
 
 
As seen through the figure, country name, city name, postal code and the region name appear 
in an XML-format just like the GeoNames service. As in the previous application, the postal 
code with city and country names is checked. Only the region information for exact matches 
having identical postal codes and country names are retained. These region data are also 
matched with the GeoNames Search service for the same cities and countries. Among those 
only the records having the exact region names are taken as correct assignments. 
 
After checking, there can still be missing or inadequate results for some countries. To grab 
some information for these countries might be possible through Wikipedia. 
 
Wikipedia Page Parsing 
In order to obtain region and postal code information for a given place, we follow two 
different approaches inside Wikipedia. First, making use of the related links in the Wikipedia 
pages containing list of postal codes of the given countries. Second, applying directly the 
Wikipedia page of the city given in the query. 
  
To apply the first approach for South Korea and Finland, the related web sites giving all the 
related postal codes http://en.wikipedia.org/wiki/List_of_postal_codes_in_South_Korea and  
http://en.wikipedia.org/wiki/List_of_postal_codes_in_Finland are used respectively. In these 
pages the corresponding areas for each postal codes are given with their related Wikipedia 
link. By parsing these pages first, we get the corresponding Wikipedia page link. After 
accessing the Wikipedia page of the related places, we try to retrieve the region information 
by parsing the XML format of the page. Figure 4 gives an example of the XML-document  
containing the country and region name. The XML-document are parsed by using the 
Microsoft’s POWERSHELL framework. Inside this script, we try to extract country name, 
city name, postal code and the region name by means of regular expressions which is a 
sequence of characters that forms a search pattern to be used for string matching. 
 
Figure 4: A sample XML part of an Wikipedia page  
including country and region information   
 
 
Inside this script, the unique pattern “<th.*(Region).*/th>” is searched to grab the related 
region information or “<th.*(Country).*/th>” pattern for the country information. These 
patterns may change depending on the place searched and thus the related Wikipedia page. 
 
As a second approach, we try access the correct Wikipedia page of a given city and country 
by applying another Google API, Custom Search API (https://developers.google.com/custom-
search/), which we set to only search in Wikipedia. Among the Wikipedia searches via 
Google, we obtain the link of the first search result. 
 
A Wikipedia page mostly contains a template, namely infobox, presenting summarized 
information about the aforementioned place. Figure 5 shows a part of an infobox for the 
Belgian city Leuven in its related Wikipedia page. As seen through the figure, country, region 
and postal code information can be found. 
 
Figure 5: A part of a Wikipedia infobox for The Belgian city Leuven  
 
 
Here, it should be mentioned that there is already a crowd-source community effort, namely 
DBpedia, which enables to extract structured information from Wikipedia infoboxes. For 
more information, the web site http://dbpedia.org/About can be visited. However, when we 
apply this application, we observed that there is no or a few region data for certain countries 
such as Belgium. This issue is also experienced by Guo & Kraines (2011). Nevertheless, this 
data still exists in the infobox in the original Wikipedia page. Therefore, we opt to parse the 
corresponding wikipedia page and try to extract the information instead of using DBpedia. 
 
After retrieving all the needed information for the places in question, we check the 
consistency of the results by comparing them with the postal code and country data in our 
database. Next, we also get the region results for the places in question from the GeoNames 
Search service as we do in the previous section to control the region information retrieved by 
Wikipedia parsing. Only those results matching with our database records and having exact 
region matches are accepted as a correct assignment. 
 
Figure 6 gives an overview of our methodology. 
 
Figure 6: Summary of the Process of Retrieving  
Regional Information 
 
Results 
 
We obtain promising results by applying a combination of GeoNames, Google Places Web 
services and Wikipedia Parsing methods on retrieving regional information for those countries 
in question. Table 1 and Table 2 give the total number of combinations in its “Total” column 
based on the restriction we state at the very beginning of the methodology section. 
 
Table 1. Retrieved number of addresses and their percentages by  
the GeoNames (Step 1) and the Google Web services (Step 2). 
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Australia  1094 366 1460 2395 52.40 82.06 
Austria  165 58 223 399 44.07 96.85 
Belgium  322 93 415 599 67.17 92.82 
Germany 2571 197 2768 5674 54.17 60.43 
Netherlands  1785 - 1785 2275 82.06 82.06 
Poland  1033 - 1033 1326 83.41 83.41 
Spain 2178 274 2452 2939 83.37 83.60 
 
The second column of the Table 1 gives the number of combinations for which correct 
regional information could be retrieved by using only the GeoNames service. Similarly, the 
third column shows these numbers using only Google Places and the next column gives the 
total number for these two methods combined. The percentages of addresses related to the 
matched postal code-city-country combinations are also given in the last two columns. 
 
It is obvious from these columns that GeoNames Web service is quite powerful to retrieve 
correct region information for the Netherlands, Poland and Spain with more than 82% 
accuracy. This service is less powerful for city names and postal codes combinations from 
countries like Australia with 52.4% of regionalized addresses but also for Austria, Belgium 
and Germany with percentages of 44.1%, 67.2% and 54.2% respectively. When Google 
Places Web service is used to complement the retrieved data, it is seen that it has an important 
contribution to GeoNames, especially for those countries with a low accuracy. For Australia, 
Austria and Belgium, Google Places increases the correct region information significantly up 
to more than 82%. For Spain, the complement is rather small. It adds 274 matches that were 
not retrieved from GeoNames but at the level of addresses the increase remains marginal. 
From the last column of Table 1, it can be seen that for each country, except Germany, more 
than 82% of the addresses can be correctly assigned to a region by means of these two Web 
services. 
 
Table 2. Retrieved number of addresses and their percentages  
by the Wikipedia parsing (Step 3). 
 
C
ou
nt
ri
es
 
ST
E
P 
3 
# 
C
om
po
ne
nt
s 
by
 W
ik
ip
ed
ia
 
Pa
rs
in
g 
  
(S
T
E
P 
3)
 
 T
ot
al
 
ST
E
P 
3 
%
 
South Korea  2120 3025 84.25 
Finland 923 1092 99.73 
 
Table 2 gives the results for South Korea and Finland whose regions are assigned by parsing 
Wikipedia combined with Geonames Search service. The table again shows that the results 
are quite promising as 84.25% of the addresses from South Korea can be correctly assigned to 
a region while that is 99.73% for Finland. 
 
When we compare the retrieved information with the results from our earlier project on the set 
of selected regions we see that the combination of the three web sources provide very good 
results as the data confirms our earlier cleaning results.  For most regions 99% to 100% of the 
addresses are assigned to the same region. 
Conclusion 
 
We developed a novel method based on the combined use of the web sources or technologies 
GeoNames, Google Places API and Wikipedia page parsing to assign precise region 
information to addresses from a set of countries on publications indexed in our WoS 
bibliographic database. The percentages of the correct assignments for each country are high. 
This method does not only provide an enrichment of the database and enables large scale 
regional bibliometric analyses.  But it might also enable us to check database records and to 
confirm the correctness of it. Finally, the results based on our suggestions for retrieving 
region information are highly consistent with our previous study.  
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